Regulation of cell death and survival pathways in experimental glaucoma.
This study investigates cell death and survival pathways in experimental glaucoma using the translimbal photocoagulation laser model. Glaucoma was induced unilaterally in 79 Wistar rats and all eyes developed elevated intraocular pressure. The involvement of caspase-3, p-AKT and members of the MAP kinase pathway was evaluated by immunohistochemistry and Western blotting. We found that protein levels of caspase-3 were elevated from day 15 to day 30 (p<0.05). All investigated members of the MAP kinase pathway were significantly activated. P-SAPK/JNK activation began on day 2, reaching a 6-fold elevation by day 30 (p<0.05). The p-P38 level was elevated on days 2 and 8 (p<0.05), followed by a decrease to baseline on day 15. The level of p-ATF-2, the substrate of P38, was significantly elevated at all time points tested, up to day 30 (p<0.05). P-ERK was detected early (p<0.05) on day 1, returning to normal on day 15. The pro-survival protein p-Akt, a member of the PI3-kinase survival pathway, was also detected early on day 1 (p<0.05) returning to baseline on day 8 and remaining unchanged up to 64days. We conclude that retinal ganglion cell death in glaucoma involves activation, at different time points, of multiple pro-apoptotic pathways (the MAP kinase pathway and the caspase family) and pro-survival (PI-3 Kinase/ Akt and p-ERK).